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® Strap controlling the motion of weft yarn grippers in sriuttleless looms. 


© A strap (N) controlling the motion of weft yarn 
grippers in shuttleless looms, allowing to detect its 
state of wear, is provided with layers or inserts (1-5) 
distributed according to the thickness and positioned 
along the length of the strap (N), apt to supply optic, 
electric or magnetic signals indicating the wear of 
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STRAP CONTROLLING THE MOTION OF WEFT YARN GRIPPERS IN SHUTTLELESS LOOMS 


The present invention concerns an improved 
strap controlling the motion of weft yarn grippers in 
shuttleless looms. 

It is known that the straps - usually having a 
composite structure based on plastic material re- 
inforced with various types of fibres - which control 
the motion of weft yarn grippers in looms undergo 
rather fast wear, owing to the strong stresses to 
which they are subjected due to their function. The 
straps wear on the sides and on the upper and 
lower surfaces; above all, it is the lateral areas of 
the upper surface, more frequently stressed, which 
get worn due to the bending movements of the 
straps. Since these movements, as well as the 
stresses and wears of the straps depend on the 
highly variable accelerations which the straps un- 
dergo in their motion, the wear is very uneven both 
transversally to the straps and longitudinally there- 
to. 

Due to wear, the straps have to be replaced 
fairly frequently, and obviously before wearing to 
the extent of possibly breaking, which would be 
seriously prejudicial to the proper performance of 
the loom and to the actual safety of the operators. 
This requires frequent undesired checks, which are 
a. waste of time for the operators and limit the loom 
productivity. In fact, these checks cannot be carried 
out. immediately and need to be thorough, particu- 
larly in correspondence of the bottom surface of 
the strap which bears onto the lower warp web in 
the shed. 

To eliminate or at least reduce this drawback, 
the present invention proposes to detect at once 
and constantly - either through direct perception by 
the loom operators or by sending and processing 
signals -the state of wear of the strap, and it 
provides for the purpose a strap controlling the 
motion of weft yarn grippers in looms, character- 
ized in that it comprises layers or inserts, distrib- 
uted according to the thickness and positioned 
along the length of the strap, apt to supply optic, 
electric or magnetic signals indicating the wear of 
said strap. 

A particularly simple embodiment of the inven- 
tion provides for the presence, in the strap, of 
superposed layers of different colours, or of one or 
more coloured inserts, allowing to immediately rec- 
ognize, once a certain order of the different colours 
in the sense of the strap thickness has been estab- 
lished, the wear level of said strap, from the colour 
gradually taken up by its parts wearing more rap- 
idly. 

If the strap has a composite laminated struc- 
ture: - as it often happens - it will be sufficient to 
give a; different colour to the single layers of said 


structure; whereas, if the strap has a compact 
structure, it will be necessary to introduce into the 
body of said structure, while the strap is being 
formed, one or more coloured sheet inserts, par- 

5 ailel to the major surfaces of the strap, at a suitable 
reciprocal distance, according to the thickness of 
the actual strap. 

A second, more sophisticated embodiment of 
the invention provides for the insertion, into the 

w strap, of layers or wires which are electrically con- 
ductive, or magnetized, or capable of sending, re- 
flecting or refracting luminous beams, apt to coop- 
erate with electric contacts or with electric, elec- 
tronic, magnetic or optic detectors, so as to supply 
75 electric, magnetic or optic signals indicating the 
wear of the strap, which may then be processed 
and used for a direct intervention on the loom, or 
for indicating to the operator the state of wear of 
the strap. 

20 This second embodiment of the strap can be 

obtained with different modifications according to 
the requirements having to be satisfied. 

The invention is now described in further detail, 
with reference to the accompanying drawings, 

25 which illustrate some preferred embodiments there- 
of and in which: ■ 

Fig. 1 is a discontinued perspective view of 
a first embodiment, with coloured layers, of the 
strap according to fhe invention; 

30 Fig- 2 is a similar perspective view of a 

second embodiment of the strap according to the 
invention, the structure of which comprises a single 
sheet insert; 

Figs. 3 to 5 illustrate different modifications 

35 of the strap embodiment of figure 2, with a struc- 
ture having several superposed and/or offset in- 
serts. 

Figs. 6 and 7 show a third embodiment of 
the strap, with longitudinally positioned inserts, in 

40 the form of sheets or filaments, respectively posi- 
tioned onto one or onto two superposed planes; 

Fig. 8 is a diagram illustrating a very simple 
circuit to detect and indicate the state of wear of 
the strap according to the invention; and 

45 Fig. 9 indicates possible positionings of said 

circuit or of other means receiving the signals sent 
or transmitted by the strap according to the inven- 
tion. 


so 


Figure 1 of the drawings illustrates a first em- 
bodiment of the invention wherein the strap N is of 
the composite laminated type. Each of the four 
upper layers 2, 3, 4 and 5, forming the strap, has a 
positively different colour from that of the other 
layers and from that of the bottom layer 1, for 
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instance red. yellow, green, blue, whereby the op- 
erator, on simply observing the strap N, will be 
able to check how and to what extent the strap has 
worn, after a certain period of use, and to establish 
whether it may be possible to wait some time 
before making a further check (blue), or whether 
the strap has to be kept under more or less close 
checking (green, yellow), or finally whether the 
strap has to be replaced (red). In this case, the 
invention is evidently used to allow the operator to 
check directly the state of wear of the strap and to 
intervene personally. 

The situation changes if, instead of having dif- 
ferently coloured layers, the strap has (as in the 
embodiments of figures 2 to 7) layers or inserts 
provided with particular properties - optical, elec- 
trical or magnetic - in respect of the remaining inert 
composition of the strap. In fact, in this second 
case, the layers or inserts may send or transmit 
optic, electric or magnetic signals which, appro- 
priately picked up by suitable detectors, preferably 
supply electric signals indicating the wear of the 
strap, which signals can be used, not only to di- 
rectly warn the operator, but also to automatically 
stop the loom after having been suitably pro- 
cessed. 

The embodiment of figure 2 of the strap NA 
according to the invention provides for only one 
insert 6, in the form of a single flat sheet of suitable 
thickness and material, to be incorporated length- 
wise to the strap, and thus for a single signal to be 
sent when^the wear has already, reached the .stage 
of jeopardizing the proper working of the loom. 

Whereas, the embodiments of the straps NB, 
NC and ND, shown in figures 3 to 5, provide for 
multiple inserts: two equal superposed flat sheets 7 
and 8 in figure 3; two side-by-side sheets 9 and 10 
placed over a third central sheet 1 1 of equal width 
in figure 4; and two offset sheets 12 and 13 on two 
superposed planes in figure 5. It is thus possible to 
obtain more signals for different states of wear of 
the strap and a more accurate and continuous 
checking. 

Inserts in the form of wires are provided in the 
embodiments of the strap shown in figures 6 and 7. 
In the first of these embodiments, three wires 14 
extend along the strap NE, positioned on a single 
plane, and the strap behaves more or less like the 
strap NA of figure 2 (even though -since it is 
possible in this case to send three signals - a 
selective check can also be obtained, if desired); in 
the second embodiment, the strap NF is longitudi- 
nally crossed by four wires 1 5, positioned substan- 
tially on the same plane as the wires 14 of the 
strap of figure 6, and by four wires 1 6, positioned 
on an underlying plane and offset in respect of the 
wires 15; the strap NF can thus be used in a 
similar way to those of figures 3 to 5, however also 


in this case with far greater possibilities of selec- 
tion. 

In all these embodiments the inserts may be 
electric conductors, magnetized sheets or wires, or 

5 bodies apt to send, reflect or refract light the 
signals which they are apt to send or transmit - 
when they are bare, due to wear of the strap 
covering them on their lower part - can be transmit- 
ted to the operator either directly, or (preferably) 

70 after suitable amplification, conversion and/or pro- 
cessing, so as to allow him to intervene, or else 
they can be processed and transmitted to the loom 
so as to cause the stopping thereof. 

It is possible, for example, to apply in cor- 

75 respondence of any one of the points 16, 17 or 18 
(figure 9) of the loom (to be chosen in relation to 
the loom structure and to planning requirements) a 
detecting and/or signaling circuit and/or means, of 
the type of those - very simple - illustrated in figure 

20 8. 

Figure 8 shows an electric circuit comprising 
an energy source 19, a signaling member in the 
form of a bulb 20 or like, and an amplifying and/or 
processing device 21, the circuit being made 

25 through a strap NA according to the invention (of 
the type of that shown in figure 2) and pressing 
with brushes 22, under the action of springs 23, 
against the upper lateral surfaces of said strap. 

The circuit stays open until the strap is not 

■30 worn to the extent of leaving bare the sheet insert 
6. It instead closes - through said insert 6 which is 
conductive - when this latter emerges from the 
plastic material incorporating it, so as to contact the 
brushes 22. 

35 As the circuit closes, the signaling bulb 22 

lights up, warning the operator that the loom should 
be stopped. The bulb 22 may of course be re- 
placed or associated with other signaling means 
(as a ringer), or with more sophisticated automatic 

40 means for the direct control of the loom working, as 
for example - in the simplest case - by a relay 
stopping the loom motor. 

In the case of the embodiments of figures 2 to 
5, the sheet inserts may even be simple coloured 

45 inserts, whereby the strap represents a modifica- 
tion of the strap embodiment of figure 1, or they 
could be sheets apt to send, transmit or refract 
luminous rays, in which case this strap embodi- 
ment would have to be equipped with suitable optic 

so or photoelectric detectors. 

Also further embodiments of the invention are 
possible: for example, one could adopt laminations 
with the various layers of the strap varying in 
thickness, so as to "read" with optic or other kinds 

55 of detectors the approaching of dangerous wear 
conditions. These could obviously be signaled in 
different ways, according to the level of danger, in 
a particularly precise and sophisticated manner. 
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Claims 

1) Strap controlling the motion of weft yarn 
grippers along the shed of shuttleless looms, char- 
acterized in that it comprises layers or inserts, 5 
distributed according to the thickness and posi- 
tioned along the length of the strap, apt to supply 
optic, electric or magnetic signals indicating the 
wear of said strap. 

2) Control strap as in claim 1), having a com- w 
posite laminated structure, each layer being of a 
different colour. 

3) Control strap as in claim 1), having a com- 
pact structure into which are introduced different 
colour sheet inserts, parallel to the strap surfaces, 75 
at a suitable reciprocal distance according to the 
thickness of said strap. 

4) Control strap as in claim 1), providing for the 
insertion into the strap of layers or wires, being 
electrically conductive, or magnetized, or capable 20 
of sending, reflecting or refracting luminous beams, 

apt to cooperate with electric contacts, or with 
electric, electronic, magnetic or optic detectors, in 
order to supply electric, magnetic or optic signals 
indicating the wear of the strap, which may then be 25 
processed and used for a direct intervention on the 
loom, or for indicating to the operator the state of 
wear of the strap. 
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